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Is it possible to effectively assess student learning in a remote, asynchronous environment? How do we ensure the quality of instruction in web courses?
This paper is a reflection on the author's efforts for the past three years to use web technology to improve a sequence of computer modeling & simulation courses by replacing lectures with self-paced reading materials and labs conducted in computer-equipped classrooms. Students work at their own pace on rrlabs" that are designed to reinforce key concepts in the readings. Learning is assessed via projects, examinations, and exercises that are written up and submitted by the students. Self-tests are also available to the students.
The motivation behind these changes was primarily to improve course quality using active learning principles, and also to improve the efficiency of delivery.
The idea behind active learning is quite simple: create materials that require the student to do more than simply read and listen. Have them work in teams to solve problems, do research, create presentations, check their comprehension regularly as they learn new concepts, etc.
The courses were converted from traditional lecture format to a web/lab format using WebCT, a web course system that manages content, and provides for bulletin board discussions, email, chat sessions, electronic quizzes, submission and tracking of assignments, support for teams to work together on presentations, etc.
Converting exams to the web raises important questions. Should exams continue to be open notes as they were previously? Would an exam really be able to measure understanding if students are able to simply look up the answers by searching the instructor's web-based course content? Probably not. But preventing the use of these materials would be difficult to enforce.
The results are encouraging. Student surveys indicate a high degree of overall satisfaction with the transformed courses. The improvements to date have mostly resulted from the time invested to provide web notes, develop self-test quizzes, create labs, etc. These improvements could have been made without web technology. The web simply provided the impetus and made the materials easier to deliver.
It is also clear that there is much room for further improvement regarding every aspect of the courses, including more dynamic materials, enhanced self-test capability, better use of glossary capability, and improved student interaction during the labs, especially for remote students. Some amount of "lecture time" may need to be re-incorporated in order to maximize student learning and satisfaction.
Future possibilities include using technology such as Microsoft NetMeeting to "publish" the lab, and using streaming video technology to improve the learning experience for remote students.
Regarding future research indicated, much more data is needed regarding both the quality and efficiency of webbased learning-for different subjects, for learners of varying ability from the lower quartile to upper quartile, and, ideally, for different aspects of web instruction. Obtaining this data will be a significant challenge.
